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(54) HIGH SPEED LEVEL SHIFT CIRCUIT 

(57) Abstract: 

PURPOSE: To obtain a level shift circuit with low 
current consumption together with high response by using 
a high speed signal selection circuit to select a 
falling signal with, high response because falling of 1st 
and 2nd outputs of the level shift circuit is fast. 

CONSTITUTION: The waveform of a 1st output signal 
110. and a 2nd output signal 111 of the lever shift 
circuit 101 has a fast falling response and a slow 
rising response, A latch circuit 118 stores the 
g state and the signal is shared by a signal M 
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of the 



Furthermore, the preceding state Is selected and 
synthesized by an AND, AND. NOR circuit 112. Thus, the 
signal at a 1st output terminal 110 and a 2nd output 
terminal 111 of the circuit 101 has a fast falling 
signal and a slow rising signal. However, the signal 
with both fast rising and falling passing through a high 
speed signal selection circuit 102 is obtained from an 
output terminal 119. Furthermore, the response to rising 
and falling is fast regardless of low current consumption. 
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a) JSl©ttffi©flSl©*ttEl£SSl fctf£H2l 5 4 8 7 7' <DE, A) ©EU&TTfct). H 
©«f*©82ffl*ffiE2£, f|2©»4fflg2p«!&0£ 8ttH*HWffl^i«^ 7 - 7 8 2 2 7©@»^SB0, 



■fi^SB^OEtSfll^ftffSfifiliFHfi, y-X*tt*»E [0 0 0 3] B 6 KfcWT 6 0 1 , 6 0 3 BPUMO S 

2©fltl*^fi:»«l!Sn*lBl©*«affl»l©«*^ FET*?&0, 6 0 2, 6 0 4ftNSJMO'S FETTfc 

-h*#»*S!h5.>.fX* (^TMOSFETiBS 4. NSMOS F ET 6 0 2, 6 0 4©V-X|SB0 
f) iilOiilfflS2fflMOSFETL y-Xft -Z0 HttT?**ft«fc«ISnTV>*. PIMOSFET6 

«#a^*tto©*s^fc^sfts«2©»iS!© o i©y-xftSH:**itEn?***i©jE*t»«a 

H3©MOSFETiH2©«H^©^4©MOSFE *TCV>S. PSIMO S F ET 6 0 3 ©y-XflWttflMfc 

Ttm< tfcf U ilfflMOSFETtlSOM E2T*a»2ffljE*fci^3ft"0>6, EUTEKE 

OSFET©*ft^ft©FW>«ffiBS-Vifcfgi|ffi3 2 ft S. AAftfH 0 5BMOSFET6 0 1, 60 

ft, *^JB2©MQSFET©y-hflHifc««*n, 2*6&4SlElBlB&B»UtR<BA*©^6 0 6 ta ' 

*>^»t6«llji5t*»*2©ffl*ffl#*?i;aoT*0, 152 0, MOSFET6 0 3, 8 D 4*&&«K£iatt04' 

©MOSFEttJB4©MOSFET©*ft-?n©HW — FKAAT ■5= l§ra-kffllilKT?ffl:*)»? 6 07 B 0 

-f>«|BaCV>IClMI3ft, *-3«l©MOSFET© ~E2©M©«tfe& fcSflt, BAST 6 0 7 ©m&£ 0 

y->«*fc»«*ft; ^mnu(«ifBi©tUA«9 \z-tzMG\z\mo s fet 6 0 4^> (on) u 

iSfiftoT^D, MSB0iEli:©^TSl^-rSA* 3? T. MOSFET6 0 3 £r^7 (OFF) T«©^SS 

flW*«3®MOSFET©y-F«»;il$ A^«-^6 0 6 ©ttttl4MV>##&VW. KfeA^fl^ 

ft, M&O bElt<DNlTWift**RKmi6<Dmi]W¥ 6 0 6 ©«tttt0~El©DBlcl/*fchfcW©Tfia5X 

*»JB4'©MOSFET©y-h«Ut!ttlSft&rt«> #ff*»6 0 6©*tt*ElfcUfc*fr*Ct>M0SFET 

6ft«^l/^7Ma»i, 6 0 3©XU»*'3/H*«EEtVTHt"rnW E2 

c> mv^)i*y7ym®miommmt%2 -ei>vth 

omm^m^txfsu gMtt©!Rtt*ettu&?y? ©wn^rtofc-atMosFETeo 314*7 tftv*. 

EBfcft^aaa-rsajRHtttsrtatetfu »«© u&#oTwa*?eo7©«m&i*ut>o«ttfctt 

W*iMlfll*'r*i«*««KRH»39>6liaanTV> ftfe&VJfcnWt, MOSFET6 0.3, 6 0 4&5IU 

I) C t S!(MR i*§it& jf Ma»S. Tm&E 2 ®fg 2 ©lEH^ 6 Hfi 0 ©^^©JtStfiiffi 

[»f!©mi&R9i] 30 «Wl5^jTl*i. ^*DiE»»»fP«»i8M"bt>ff 

[00013 ire*.av»ttftfcttW*«I«*W*fc1"*«*BBM 

[j£»±©fUffl$HW *»Wt*B«y- Mtff3»*a! h 0S*im»©^&;Mr<»&oTUS3. 

9>^X? arFMOSFETtBTT) SfflK *0* [0 0 0 4] V<W*/V MH»l4£U©«&ISI]8j&ftl* 

mnmm^m.mmz^>x, m^tznmm . <^\zmvrcmx&^xm7 (omm^pmuosF 

M^S-^D tD-r5V^>7hH»*i«afc»fPa* ETKtfNfiMOSFETftfflV»fcV»t>U>a«1WIHil 

SSWfcWW5fe©T?*a. ©^;V>'7MH)?§tL-T«ft ! bS*^laI?St i fcS„ 

[0 0 0 2] • [000 5] H7fcfcV»T»7 0, 7 2, 74BPSM 

[«©&«] ««ilI»fc»V»Tl4, tt*tf«li«/SV> OSPET-CS6D, 7 1, 7 3, 7 5BNHMOSFE 

rcm^mmmmtztmzm&mmm>rm^n ix&^ nsmosfet7i, 73. 7 5©y-x 
£ESfps*^*»*t), *&fiWK*aj©iii»sft**c 4» 'mai4o«eT?.»sft*fc««aftTVi4, psmos 

«H«ffi©S«BEIiI»ftfflV>««^«*J*oT»aiaia FET 7 0 ©V-X*»4«ffiElT?»**l ©Effilf 

|WC*V»TlW:o&«ffiTlMFUTV>*llll!WB«EL »«SftTV»*. PiMOSFET 7 2, 74©y-X 

T^sii^-^*-5o *Lx*n%(omWtzm/^zm wmtm^2x&^>m2(pim\zmm^nx^^ s 

#^**UTV>aci#HKWT*S#, fiWUBR Itm- 7 6 £9ft*t«A?j'u fi^t 7 7 B#*t 7 6 

©®»©ft^ , rilS^«EEJR©li«ft*»*>f»^KJ4*ft <Eb&m*rC**. E E 7 8 RtfflW 7 7 14 0 ~ 

S£ife#t-5[Elg§;Wg<hft5. -*-L/tE©lllS*l"* El©B©Sfin?»fFr5. fl#7 9 14 WW'S' 7 MSI 

A->7h0»i»?«. WW->7 Ma»fc*V>T£ftH &iL,T©ffl7j4f^T&i3, fi-^7 8tt«^7 9©Kfi 
*©»ft}4»»«*t*«*ar4*ttT?*D. *©***> CET#^7 9RWt^7 

SWOH/7 MUKB^fcBfeaSftTtfc, 07~13 8«0~E2©W©m{reSMM-5. '3T«^7 6#L 
9B«©WU->7hlEig&©m?&i3, *V>JBlcifc* 50 ow ' (HTftfcWT) ' ©«#*e*S0 «&©»#, fc*7 
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7HEim If7 9«0m «^7 8«E2«;fin? 
&D, MOSFET7 0, 7 2, 7 5 «:f >LT£D, 
M0SFET71, 7 3, 7 4 ii^7UTViS„ 
f^7 6Migh (KTEtKf) ©ffi^T£>£El 
*ttSfc6fcMOSF'ET7 SttfrJ'l/rflW? 8110 
IMfcfcflS, ti>bfctt^7 7IJMOSFET7 0, 7 

i e»&5S^tag§sss-r^©r o^&t&^TMo 

SFET7 5£^7§1i'5„ MOSFET7 
MO S F E E T 7 3 IW>T5OTM0.S F ET 7 2 fct 
^70^^. MQSFET7 4!W>©;#|pp\|6l5 
*nfc±-3T#^7 9ttE2*tt©^^, #97 
8tt0*ffiK:W5OT?MOSFET7 2ttKfc*70# 
IbJ'V MOSFET7 41^X0^^*33^ ~D 
V>fc«*7 6)»tEl«ftT?, «^7 
9»E2€ft, ef78li0fttr*^T, MOSFE 
T7 0, 7 2, 7 51W7, MOSFET71, 73, 

[0 0 0 6] -k\Z»m 6#fftfO*ftfc*«iMOS 
FET7 3B#7U {f#7 7 fctEl^&t&^TMO 
SFET7 5£t>3t5. MO S F ET 7 5 «:*>T 
£©TM^7 9ttO*(ittlSl*»5. MOSFET7 3B 
t7U MOSFET7 5«^">f 5©T?MOSFET 
7 2tt*>©*rtl^ MOSFET7 4tt^7©^[S]-N 

7 8BE2*ttlCW*50TMOSFET7 2»Hfc:fr 
>©#|i^, MO - SFET7 4tt*7©*rtl^i3W*a 
tl, ^V>K«^7 6#?0«tt, «*7 7ttEl*fo ff 
*7 9tt.0*ffi, flT97 8ttE2*ffcT?*-3-TMOSF 
ET 7 0, 7 2, 7 5&:tX MOSFET7 1, 7 
3, 7'4tt*7©WiK«4^<. 

[0007] fii±o@iswwiUfficffa:!bn*©tty 

"X*e^0©NS!MOSFET7 1, 7 3, 7 5^0 

~ e icomt-Q?- h saws n, v -zm&w e im& 

©PiMOSFET7 0*SO~El©«fety-h£ftlI 
fPSft, , ;-XfWE2tf©PSMOSFET7 

»fl8 7©iaj«3»»H6©ll»teJt*UTjE#fcft 
fM"«a*»MOSFET7 2, 74©y-h«fc&t0 

f^TOMOSFETM^r^X *7fS©fcifJ| 

[0 0 0 8] HSOEIBKE^CIilBSe^ 
&©•?.$> 5. E18it*V5TMOSFET8 0~8 5S"7? = 
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*JOT7©MOSFET7 0~7 5 £-e<Dffi8LbfflV?, 
*r3)Blc*n**l#Jfi!l/T*D, H8©m»tfHB7©|iI 
E&fcS&-5ffl»jg*T;8 1 0*tMOSFET8 2 £8 3© 
ffifc, fflK 8 1 1 #MO S FET 8 4 i 8 5 ©Mfc-fc'ri 
*tl#lUSn&C:tTfft*. fttfC8 1 ORtf 8 1 lSJq 

[0 0 0 9] H9©@»ttB"8©l3»*SK:afc&l,ft'b 
©TfeSo H9t*V»TMOSFET9 0~9 5 $T« 
10 g|'8©MOSFET8 0~8 5*T©«l^£Ri;T, * 

iHaSfflttH8©|BlKfc*»afif«8 1 0Rtf8 1 1 
*H9(DH»fc«iv»TttPaMOSFET9 10»tf9 

i i\z*n?nwm?Ltcz.tte$,z>. &*mosfe 

T9 1 0©y-h«ttttX*##9 6fcf6RSn, mo 
S F E T 9 1 1 ©y- h*KBElEA:&fl« 9 7 ICffiK 
3tlTV^„ ®8©mg§Cfelt5g*f[8 1 0, 8 11« 
JEMfflSSWRtt-f S t>©©ffi*fi^ 8 9 ^©Steffi 
*fi'^8 8#E2*ttfc&SfcSl4#*:>T»<-r*Z: 
a) <fc*>&5,> H9©IIttK:*VvrttffiSt©ftfcDfcMOS 
FETT!**©tf*a*S*fHIH1-a*£fctt:fr7lCffi 
V>»ISata:b,-«fiE2ftW*«^9 9, *'*lr>SE 

[0 0 10] a±#tK*oi/,^3/7Mi»o*l*e* 
15, *vp|Hfcafca©BSe"C'b*T>fc. 
[0 0 11] 

«^«H7©fi!*©@»WTttW1"*t, 

H7 fc&I^TPIgMOS FET 7 2£74©3>^^ 
>XJ£$C0£0P> XW^a»FltJE£VTPi:U ft 
fc.NIBMO SFET7 3 £ 7 5©j3 £3N, Xk^3 
*Htffi*VTI*TftttX*«*7 6#J£fcfcoTEl 
ifc&titfHUMH^ 8#ft©0«tt£:ftS&fc», * 
WfflD*AI^K*^TNaMOSFET7 3©W»IB* 
j&TPSMO S F ET 7 2 ©WWBflS_hS:b5&ft&«fc 
47 5. Lfci^TW¥fc©*PSMOSFET7 2fcNg 
MOSFET73 *«ftfc«Eftl«*Wl!lfN-* tfnH 
t0 0 1 2] 
•= »11 



[0 0 13] fflliMSi^Ct) 
[0 0 14] 
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[0 0 15] ©RMKfttfft&ttS. m.«El=l. 
V, E2=3V, VTP=VTN=0. 5V©H£TSi 
[0 0 1 6] 
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tt*©T?'b'3t/hS^«[ta*. E©wflSBj8*tt© 

PlMOSFET74tNIMOSFET7 5©P 

*©"eMOSFET*BIWB*'e«»tt*»ifc*D. ffl* 
^79^ £M&JiSgf4«NI!MO SFET75ft> 
f t P gaMO S F E T 7 4 Wir >fS*&T?f4j6 

<', a5±a»DI4#«t«fc. r©t€4^±*tr)sa 

< -rs^fc p imo s f eto«**»< -rnHiiWfc 

'NgMOSFET©1B#fci(K**&i?*«*0. £©# 
*f*tV»3HW«i»-afc. cnttHC<«*©Ei8rc 

9 o»^fc»*#«tii>i/«(»j.an*a«EicMiBe 

E 2© V -X€&£$f->P MMO S F E T S^7f S 
Ctttffl3fcftW©TJ*«SCttWi;Wift*l/TV»|6. 

OMOSFETO^frlC**. *fcli95£Lfc«UiC'P 
HTS'y-^3^n>©^*iffi^, lOOMHzfiU© 

fcSVJt#A6n-&IB9©lllS7!t>*fJ*"C , #!S:H«Si-t 

[0018] ^cT+RwtJssai/fcWH^sftfft-r* 

[0 0 19] S/cHi;jS^'ffi&6«J:(3€WS»m^t 
f&V^A">7MHliSt*i«T*J:tK:**. 

[0 0 2 0] 

wwe«wt"r»fc»©^a3 #58?u©«aww5'7 . 

Majfrtta) »l<oatt©J|l©«ti:Eia:»10tttt 

©«2©^&E2i, $2 ©&&©£?«&() t*mm 



sans nag i ©*tt$[©8i i ©»ay- harass 

h^^^X^ (KTMOSFETiKT) i^l©^« 
I!©|g2©MOSFETi, 7-X*»W«£0© 

fWKWFKSsasnsB 2 ©««$[©$ 3 ©mo s f e 

Tt%2(D0mM<D?$4<DMOSFETb*'J>t£<t1b 
ITU f§ 1 ©MO S F ETtsI 3 ©MG S F E T©en 

•en©Fw>m»;tswd^2n, *o»2 ©mo 

©iflrtfcWB^i&oT*!), 3§2©MOSFETi:3g 
4 ©MO S F E T ©**Hf n© F W >*tttt£VVfcS 
.«3*U ^^l©MOSFET©y-h«ffifcjt^ 

n, ^t?«tttKj{si*jjsi©(fl*«#*ffFi:a-3T*?y, 

WIHO fcElfcfflWTftftsTSAAffWftftJII 3 ©M 
OSFET©y-h«fcgi^3n, KnEOiEli© 
MT?llltPf*filEliI»©ta *«»4 ©MO S F E T 

©y- smwzgsianfciit^e&s bm 

»t. c) MJEU^->7Mi(S©fSl©Hl*»^*P 

t»2©a*#^« : fsx*u Bi&©tt*ftRiti/& 
jssa©m^*aiRffl*-r»ii5aflr^aRiii»^6«us* 

[0 0 2 1] 

HftSJ *^BJ©±t2©P£Sfcin}iWIBV^v'7 h 

hk©^ 1 ornmm* % 2 ©tM^sma&fc 

fB#jf^©ft*>T#D 4-6±jJ«DWiV»«», 5 
vjKS<6H«K:»*##t*5©t, Jgi. IB2©ffl7j 
•WfP«?J6«Ftt©*^Sr.ftT«< 0 flH» tdtlB»*flH* 
«R|iIKlc:«fc^T«i*ail©Bttft'bfcfcjWRUTtf}»"r 

t>ji5a©««:tt*f*'3iBai/^v'7 Man-wnai* 

[00 2 2] 

mmm] m 1 tt*36w©» 1 ©*js«s^tiii»Bn? 
»«. a i tsu-rfwi o i -r?H*n&ia»#»i/^ 
->7Ma»T?»o, mmi o 2-cH£n&iaisa*»»fli 

*J»*?0li&T?**. Sfc-jjawiiostSKcl/TfeK 

#IES©*SMlftEl ft«jRfr*El*©lllSTf» 
0, **«tES©««ttttE2S*Sifr5E2 *©@ 
?&T*$>S. fiU EKE2©HflW***. «*1-0 1© 
•FttfeVifl 0 5, 10 6liPiMOSFET, 10 
7. 10 8BNfflMOSFETT?**. PfflMOSFE 
T 1 0 5 1 1 0 6 ©V-X«SttiE«©«&E2 ©«& 
'*frpfc««Sn. NHMOSFET1 0 7tl 0 8©V 
-X«Bft«©W0©«W^K:aBKanTW-6. 
PfMOSFETl 0 5tNSMOSFETl 0 7©^ 

n^en© h n* >«®*swc8$san> 
7Mb*i o itLxomommm^i 1 it& 

oTV^S. PSMOSFET1 0 6 tNSMOSFET 

108 ©-en-en© h l>-< >»»asvsicSBttan. *> 
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110£&oTl^o PSMOSFET1 0 bVtf-h 

mmm 1 vmmm 1 1 o mmzn. pkmo 

S F E T 1 0 6 Of- YWmm 2 ©flWj**WF 1 1 
lfcftttSnTVJ*. NliMOSFETl 0 7©y-^ 
fl»;J^''<;^->:7^lHIg^l 0 1 iUTfflAAfi^S^ 1 

0 9 tSaS3*l. NSMOS FET 10 8 ©$*- bit® 
tt-AAftWf 1 0 9 ©Rteft^fc^SEIslBIfc (&TF 

■iy^-fmtm) i o 4om*3&s«fasn*. » 

&H7©EKi:£<Wi;T!»?), U&tf»oT»fP"bHD JO 

A^ff^T 1 0 gfcAAUfc^ny^Wfc 
ftTSlWSSa © (1 0 9) , (110), (11 
1) tilT*a. 0 3 ©£-f 3 yif^- Y C^T 

(l i o) , (ii i) tt*h-¥nmffl*»«i^i 

1 0, B2tH*«#«f 1 1 1 C'IM»»Tr**JW. # 

t«fc5l:NlMOSFET1 0 7, 1 0 8 fcJtl&LTP 
3IMOSFET10 5, 1 0 6©K«iB**a<»tt-r 

[0 0 2 3] ®mi 0 2©iffc*WT, 112»7>F 
7yYJ7Wl%k (AND • AND • NOREI&) 

0, 118, 114, 116, 1 1 7 KM" WW UBS 
Tf*t)v 1 1 5tty70SS (NTORHR) TfcD, 1 1 
8tt9?>9NI* (LATCHH18&) V«JW7 
hBKl 0 1 ©^S 1 fcH^jflf^Sfi 1 110 [SAND • AN 
D • NOREjgl 1 2©»lANDO»iy-McWI 

an, £ 2 ffl##wp i i itt-f 1 1 4 

SftTAND • AND • NOR[@]?§l 1 2 ©<$ 2 AND 
©JHy-MCSSKanW*. AND-AND-NO «? 

rumi 1 2©ai*tt'f >/v-*ia*i 1 so^-uc' 
mmn, ^yn-i>®^ \ 1 3©m#Bi«>£fi^siR 

0 2 4:l,T©ffl;aWf 1 1 9tS"3T*0, tfO 

9y^H»i i 8©x-^aa (d) a«anrn*. 

9y?Wmi 1.8 ©TX*- (M) ffl^HAND • AN 
D ■ NORHg&l 1 2©m ANDCK^y-hteSSR 
Sn, *fc-<>;WH»l 17 4BTAND.AND 
• NOR'HKl 1 2©J&2AND0»2y-bfcS«S 

nws. m i ffi#flW(Hf noti2 ajatiHtwp 

1 1 1BNOR0K1 1 5«Dffll*'-K »24[*-bt 47 

-tn-fnsmah, no.ros&i 1 B©m*B-f>/t»- 

^m?Sl l 6SiST, 9vflE«l l 8©^n^HV 

-h (cl) ic««anTVi*. fe^^y^iaisi 1 8 

Oft#W@»*ffi«*H2tS<-r. H2C*HT2 0 

1, 2 0 3iwa 5 >{'t!i'-K>;wc»D, 20 ■ 

KWD'^i^ (CD **£©!& ft^&£*-, 2 0 
3 tt* O fc^ftfc*.*. 2 0 2 fcM 

2 0 1 ©y- h 2 0 4 fcx-? (D) U ffl 

»2 0 5»'f>/t-^i§ni2 0 2©y-hfc««an, 



-f Wt-^@g&2 0 2 ©ffl# 2 0 6 B£ Dj/? h 
-f >;t~9®1&2 0 sroy-McittlSn, *nyjrP 
y-h-f^/t-?@S2 0 ZfDWj&VUyVYtf—Y 
-f >A-^PB'2 0 l©tU* 2 0 5- 4:88*3 nTVi*. 
C©t€-1'>A , -^|IIK2 0 2<Otitt2 0 6^y?E 
gStbTCYX^- (M) ffi^^tifeoT^So £© 
t*?Uytr (CD flMMttE©!*, (D) m 

#AAU *n?/0flHW«ft©l?, MttttOx-^aW 
>n-^SSS2 0 2fc^y£Fy-M , >/t-*®» 

20 3©WTffi}tan5o 

[0024] zrmtmmm$i®%ii o 2®» 

•0 KDjglfflflflWl 1 0fc»2ffl*fc^l 1 l©iSE» 

BS3© (lio) t (ill) fc^tiSC&ftT^ 
tJ©J&&BS<, fi-&±«t0«»av>. 9Uy partis 

(i o 9) fc»L-T*»<j65i"5fcKt d i 
o) , (i i i) ©>ttt j pn©«g©awa*T*'D0 

^®*ft©8iitt«*»ft©i* (i 1 1.) ©it#tt*a<* 

gLT£D, jEWPSB (110) ®tt*#*S<J&*l' 
T^-5©^S3©^-1'5>^g 1 V"h^6ti^5. Dt 

^x%mmzt&®i>r, ^nfc^cr (l i o) , 
(Hi) ©fi^«Dtoitni«^. ^©WttffiSfB 

^^y^lsJSSl 18©M©ffi^, Tl^-OA*"^®^! 
17TSD- *»"3WR^*LTV»«©lD«. AND • AN 
D • NOR0K1 1 &*N'OR0K1 1 5& 

tf-f >;t-^@»l 1 6T9y^l3l»l 1 8©r-^© 

1 1 9©#***fcbfc**fc9y^lilill 1 8©M© 
JktW>/t-^HPIl 1 7©SK«iQ^^^ ; & 

[0025] «±t«tD, WW*? Muses 1 0 1 ©n 
i no, a«fs 2 mm- 1 1 1 ©ot»h 

«t, K««#i»REII»l0 2ftascitR:±D, 

1 I9 3i»6#6n6. 6l±©»fft*L<fc©ii«BI3©^ 

» i o i tffijiw^awiigs i o 2 att*^t>*»:*« 
monmv^jvyy M§B«Ei*©fi#SE2*©«# 

KiSaci/^^^-rf *!ltjWb*>«. EH±, 01© 
@»T#jfc8©-£««e«Wtfc*«. *»W>4H 1 © 
@»©*tl»6*^. WAtfH4©@Wf4H 1 fc^ttS 

^;vv-7Mhiki o i ©48©wsjs-rt>©T*-ti, la 

4fc*ViT'f>A-^0!S4 0 4, MOSFET40 

5, 4 0 6, 4 0 7, 4 0 8B*n*nHifc*we-f 

Wt-^UFKl 0 4, MOSFET 1 0 5, 1 0 6, 1 
0 7, 1 0 8fcJStcM^bT*3D, H4©PMMOSF 
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ET413, 4 1 4#WciCtttt»&&ftfcfcro-?& 
5, 04fcti^TPlMOSFET4 13 < 4 1 4UM 
ZlE2 £:PS!M0SFET4 0 5, 4 0 6 ©KC^ft^* 
WfAStl, MOSFET4 1 3©y-hmffittA*fi 
^S : p4 0 9fc«Sn, MO S F E T 4 1 4 f— Ml 
WlXlimW? 4 0 9©«4»SRteT*>f 
»4 0 4©ai*fc»»3nTV>S. EU:©ll4©[li&« 
flE*©aBWe*»f&BI9O|il»tM0SFETOlWJ! 

[0 0 2 6] *^V^J^7MelgSSKi:bTB04©|Bl 10 
(»©*a6ftt*iaWfltL,T»tffcH8, 0 9©(Eli« 

&rne®ia*tiM#&-r«. 5 ©ei&iij& 

Co 02 7] *fc, fii± , ©i«"ynaftk:*v»rft*«»o 

El, E2#jEtt©2*H©*£fcOVVTBl§liL, 
Effi^0H& -El, 
^fePHMOSFET, NaiMO.SPETta!©** 

C0 0 2 8] 

5/7 HfflWKD 2*0DflH»*Kafll«KH»'«lW** 
H?LT{H*1-S©T4t.T^0 ! bi'6±^D fc&lc* 

CO 0 2 9] Sfc. C©i^*©^3S©^;V->7h 

co 030] *fc]6*ttfc--£fc-rttw, «toft^«* 

mi] 3Mw««iosaw!*jBriaiiBiT?**. 
CH2] *5sw<oiai©ia»BiT'fflvj6nTVJ*7y 

CIS 3 ] #5SW©BI 1 ©@»©Iifli£***-f 5 >^ 



[05] *^©l!IBS©tf"Tffl^^n«>S5SW^M#? 
CH6] W*j|/5/7h®K*ffl^»VVT?Jl»o&^ 

*©«^ft^6*£*>sb&ia»H''eft$. 

[B 8] WkB>V*)V5/7 YW&OW, 2 ©01J£*T[h! 

RS9] «*©^;i/$/7Min»®iS3©«ftwTia 

[ff*©BlM] 

7 0, 7 2, 7 4, 8 0, 8 2, 8 4, 9 0, 9 2, 9 
4, 105, 106, 405, 406, 413, 41 

4, 601, 603, 910, 91 1 • • ■ PMMOS 
FET 

7 1, 7 3, 7 5, 8 1, 8 3, 8 5, 9 1, 9 3. 9 

5, 1 0 7, 1 0 8, 4 0 7, 4 0 8, 6 0 2, 6 0 4 
• • ■NfflMOSFBT 

76, 78, 79, 86, 88, 8 9, 96, 98, 9 
9. 10 9, 110, 111, 1 1 9, 4 0 9, 4 1 
0, 4 1 1, 510, 511, 519, 60 5, 607 

• ■ -m 

1 0 1 • • • WV's? . ' 

io2-.. M&timmm® 

103 • • .El#tE2*©*SS©«»» 

1 0 4, 1 1 3, 1 1 4, 1 1 6, 1 1 7, 2 0 2, 4 

0 4, 5 1 4, 5 1 7, 5 2 0 • • ->i>rt-~9M& 
112, 512- • • 7>F • 7>F ■ 

1 1 5 • • ■ /7i§g§ 

118,. 518- • • vyJ-Wh 

2 0 1, 2 0 3 ■ ■ ■jnyJl'i'-M^ai 
2 0 4 • 9 7^1MS§©Dfl^ 

2 0 5 • • ' yv9\m<DU(nUMm 
206 ■■ • 

515 • • -■fymnk 

8 1 0 , 8 1 1 • ■ • Wa\ 
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